HLA expression and immunologic properties of differentiated and undifferentiated mesenchymal stem cells.
Mesenchymal stem cells (MSC) do not elicit alloreactive lymphocyte responses due to immune modulations. We investigated the immunologic properties of MSC after differentiation along three lineages: bone, cartilage, and adipose. Flow cytometry showed that undifferentiated MSC express HLA class I but not class II, although HLA class II was present intracellularly as detected by Western blot. Addition of interferon gamma (IFN-gamma) for 48 hours induced greater than 90% of cells to express HLA class II. No lymphocyte response was induced by allogeneic irradiated MSC as stimulators. Results were similar using MSC pretreated with IFN-gamma. After growth of cells in medium to induce differentiation to bone, cartilage, or adipose for 6 or 12 days, the expression of HLA class I increased but no class II was detected on the cell surface. The ability to upregulate HLA class II on the cell surface after exposure to IFN-gamma for 48 hours was clearly diminished after the cells had been cultured in differentiation medium for 6 or 12 days, with only 10% of cells expressing HLA class II. Using MSC grown in osteogenic, chondrogenic, or adipogenic medium as stimulator cells, no lymphocyte alloreactivity was seen, even if differentiated MSC had been pretreated with IFN-gamma. MSC inhibit mixed lymphocyte cultures, particularly after osteogenic differentiation. This suppression was further enhanced by IFN-gamma. Undifferentiated and differentiated MSC do not elicit alloreactive lymphocyte proliferative responses and modulate immune responses. The findings support that MSC can be transplantable between HLA-incompatible individuals.